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Circuit for coils operated with DC voltage

The figure below shows DC-operated coils equipped with dicde or Zener diode
ot pco| AR CHO|RELL AL CHO|R E& AMBHlIM 7t 52 e

with diode with Zener diode

Vi N

Figure 12-9 Circuit for coils operated with DC voltage

Diode/Zener diode circuits have the following characteristics:

= Opening surge voltage can be totally avoided.
The Zener diode has a higher switch-off voltage capacity.

« High switch-off delay (6 to 9 times higher than without protective circuit).
The Zener diode switches off faster than a diode circuit.

Circuit for coils operated with AC voltage

The figure shows coils operated with AC voltage and varistor or RC circuit.
ACo| A% HE| ~E{ L ReR| 2 & AMBSHAM Orf X & =7t ol =0 OF &

with varistor with RC element

— -

Figure 12-10 Circuit for coils operated with AC voltage

The characteristics of varistor circuits are:
+« The amplitude of the opening surge is limited rather than attenuated.
» The surge rise-ratio remains the same
+ Short off-delay.
The characteristics of RC circuits are:
+* Amplitude and steepness of the opening surge are reduced.
* Short off-delay.
5§7-3002 A| A AHS| pLC

S7-300 Automation System, Hardware and Installation: CPU 312IFM - 318-2 DP
ASEQ0203918-01 12-27
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How can we reduce the noise?

Alternatives to help sort out the best course of action for resolving electrical noise interference
from motors and drives that affect sensor signals and HMI

Nov 26, 2008
Print (@] Email CEx - MEm

Electrical noise interference from motors and drives is affecting our sensor signals and HMI

too often, the sensor signals and even the HMI of our metal-cutting machines go haywire, largely because of
electrical noise interference from many old, large, nearby motors and drives that we really can't replace. One
solution suggested is to start using fiberoptic cable for signal transmission, but that's not cheap. Alternatively,
there also are dozens of power filters, uninterruptible power supplies and other power conditioning devices out
there, ranging in price from less than $100 to more than $1,000. We could use some information about both
alternatives to help sort out the best course of action.

-l aAaAA [+

White paper download: Wireless Connectivity for the Internet of Things

ANSWERS
Try These First
Following are a few basic design rules that might take care of the problems.

Separation between the low voltage control and high voltage power lines: If those lines need to cross, they
should do so at 90° angles.

Use shielded cables and/or shielded cable trays. It is important to note that simply using what is typically sold
as shielded sensor cable could actually i the p ially when using cables with M12
connectors. Most such cables do not connect the shield to Ihe coupling nut and, as a result, do not provide a
clean path to ground.

Provide for solid machine ground interconnections. This is a must when using shielded cables or the shield will
serve to equalize the potential between the different machine sections.
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a) VCC and GND lead to supply b) GND lead noise to system GND  ¢) GND lead noise to System GND
noise current flows not via noise current flows partly via noise current flows partly via
DeCap, DeCap has not effect DeCap, DeCap has hardly effect DeCap, DeCap has hardly effect

d) VCC and GND lead to supply &) GND Is not short connected to f) DeCap correct connected to uC
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8-ch Analog Input Module with Modbus
Main Features

= 16-bit resolution

= Eight different inputs

« Software configurable for mV. V or mAinputs
« 3000 Vdc isolation

» Supports Modbus/RTU Protocol

= Supports 4~20mA

§88480°

A/D §30| E5EICtD HeotAl= 20| 7tE UASLICL A/D ZEO| =E2ot M7 E5EI0HEH 1
e Az oM E2ojF7| M=o, 5 ==¢

2ot7| 0| O|=F HMAs{F0op XLl
2ZEQOH22 o H HOA 1 ¢S o=
A == 171 W20, Of Y= A/D LAl Xtz AL

35



= = —
PLC £ IHEZ2 OIS FO|AtSt
PLC 2 XN|E 2 UHSOHA LAMSIA = 250 A= L= H{EA

= —
=Y H2|7] AASHHA, D 20f| whX| A E L T,

1

e
>
-
o
O
g
O
Hu
a

n

A| 2B O] SfLf

PLC = BIMZ| THE0], M=RZIo|A XiX[5tE BISO0[ 2 HYL|CH 12iA PLC S otLte| PCB 2
2EoiotH 77t 24 E AO0[2te Hast 4oz QFLsS AN BEER e

UEE W2 | FUAMOIME MCUS MA 7IE PLC O SAHS J0i2 THYLICH T SOp7Hs %
ZOPA Hh2 DHSH0] SO S UMD, AT 20| LtRD, SX0| O F I ZX| THD BLch
197 T2 3 7RIl 2Ql0| UL

ro
——
|
e
3

MCU = F2 C 20|z /{&= LICE 2 H=Z20| Obg Lk O 7|0|AM R X7 2detL|Ct.

Y EEXIS AFHHFEAISH LR QIL|CH 1 SHEE BA7IA| £ OJO|A2X ~ 2 AZ|X ZtZHo 2 A&

AZHSHHM HALLICE S0 =0|=7t S0{tM Z=H0| SHTICtL si=, ChE AZHOM O]
=

O ZESHA| EELICLH ot 1/0 & HELH,

Ot

k1

)

>

ot
=
HT

Ral

el

rr

Ji FIO

o=z mZ Mg TLCH d2jM T O|=0| 2l A

36



\VAVAVACS ATL | s
Nu&-:qwm @ A_:..::: c €

FHMZ PLC & LO|=, MX|CHAMO| Z&H MEYLCHL 22 MY B2 AMHOAM Ar2SIHA
Y EE ASE MEO|X L. ™ FA/EMI F+A X Cf PASS oF K& & LICE.

SHB! 012/ 20| DHE YBE PCB & QIS E 9T =O|X/MRICHME SR R3H BTt BeLICH
CHE QHOIA AT ALSSIBIAN ASTYES HE HE OlLX|Q. |7 B0 A1 mch 2L,
72ROl AT / MBS SRR YA| 2 HEJL (iR 0¥ LICE 0l2|L BEO|A 2X7t
M Sut0) Y.

AFYHE LT HYS L B2tet s ELBBLICH £3 A4S T2 SHAZO
7|8 BHIE HBA7|7| of@LICh SX|TH PLC £ EEJE:. 3 9 220 HIY 2
HQLICH BEO| ES SHLIBH ST L7 2He|FE HE JHsBiL

A3 SA HEQ FE2S AFSOhA HES SICIR, HOlE 1 ¥ (H2E)T 3 ¥ (RESY)EH =
SIZELICE 2 © (PCB &7 T 0| = T )= 0f2f&o] %(;:thr 2EN7 ZHO| YriE HE Lol
88 WopN S B UL

37



AMY Ool= u=8 EE ARHE 2 22Tl 2
=

2h=H| 2| mto|of 2

HI2|oH0| £ M P82 2 XY iAot K& i LCh
b oi< ]

2 o247l 2hx
A B8PS A2 ASY 4 YOIN BBET

ag|a 7|1E=0 SAEJAE =S CE 7|22 HAmE PC MBS UM = A= MSLUCH

RAE 2 CE 7|8t HA|INE PC £ 20 U MEH UH XN|ZO|Ct EL| OFF 2= O 7tX| HOIA X2
ZE A=l ComfilePi O HIHZE = 80 & LICH

Y= CE 7[Hte] ME2 YTt 7|2 CPU 7t 32 HHE 4=30{ ARM H2Z &[0 JEL|CH AT Y
Oiol= 64 HIE HEROZ &|0f XK. YT (205): HutE ofo| 7t gLt

AU mto| EtALS] |IE2 CEMET == CUWIN ME T
CPU 64 HIE =30 32 HE A=230]
EasaTi = 1.2GHz ~ 1.5GHz 500MHz ~ 1GHz

38



Ch22 22§ EMSUCh HoY mojl= SD 7IEE M MEZ22 AFEgLch B
AR CEMETE2 HESYHE HeHZE 2 SLCL HE Sd¢l= o2 : OM= ANE
HIESE ZUAl XYY 2771 245}

=

0| JAFLCL O|AE S=5t7| ?lohM LiEH2=

= = = =5
HE O 7t= HAHLIZS 4= SD 7tE (£ eMMQ)E L= =M LT,

CHels| Ao UOo|of M= HE Z2f¢| S XNESHX| 20 QS LICH &l 8FFE 2 H{O| A& XtO| 7t L C}.
Aut mo| AL CENET

M QI E 2| | SD ZHE(ZE[CH 128G 77HK]) 256~512MB tHE Z2{%|

= 1717} ~4 717} 256~512MB

ch=H| 2|00l = O Chet 7HE S XA LICE C#S AFE0tE Visual Studio 2HE = ALEH
o

T AR O JAVA L QT & M8 &+ ASH L

= CODESYS 2F €2 K53t M8 AZELQN L AME7tsTHL .

39



=10l T -
Aot ujo] LHE
R2|X|d 2t=H|2| ot0| = L O|=, ESD( 7| M EA & MX|, A0t3, W™ 7|S)0f 02 F

£|0] A= Huote ool o] FE5 EZotsL

A Raspberry Pi-Based Industrial Touch Panel PC

ComfilePi

The Raspberry pi foundation released the
Raspberry pi compute module so 3rd party
manufacturers could build industrial devices
around the Raspberry P technology, and
the ComfilePi is exactly that.

Quad-core 64 bit 1GHz CPU, VideoCore IV GPU,
and 1GB of RAM.
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